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ABSTRACT: 

PURPOSE: To reduce ON resistance, by forming a groove in the back surface of a 
semiconductor substrate layer beneath a gate so that the groove penetrates 
through the substrate layer and cuts into an epitaxial layer, and forming a 
high concentration layer having the same conductivity type as the substrate 
layer in the substrate layer facing a drain electrode. 

CONSTITUTION: Anisotropic etching is performed in the back surface of a 
substrate layer 1 beneath each gate, and a groove 1 1 is formed. A high 
concentration N<SP>+</SP> layer 12 is formed from the back surface side of the 
substrate layer 1, in which the groove 1 1 is formed. A drain electrode 10 is 
formed on the surface of the N<SP>+</SP> layer 12. The groove 1 1 has the depth 
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penetrating at least the substrate layer 1 and reaching an epitaxial layer 2. 
It is desirable that the depth of the groove is made as deep as possible in 
decreasing the ON resistance within a range the withstanding voltage can be 
maintained. 

COPYRIGHT: (C)1987,JPO&Japio 


04/27/2001, EAST Version: 1.02.0008 


®B*®!&f*JT(JP) ® ft fcU 0 £ H 

@ & BB « I* & $B (A) 0H62- 63472 
ataje-? ffrtiaai*-t bs*p6z£(i987) 3^200 

8422- 5 F 


@>^§fl«0^^ /*7-M0S-FET 

ffl PS60- 203900 

RB 0860(1985) 9 J313B 


©36 

9B 



(ft Jff 




@£ 


% 

PI 

ffl * - 




®2fe 


% 

□ 


±ismTOSJiE:^jtfeHr22#22^ 



®5B 

m 

% 


£ •& 

±KffiHfgl?IK^W22&22^ 



@m 



db. 
a 


^KmP»rf&s ; E^/ifeBr22S22^ 



@m 

m 

A 

•> 


±KrUP5ffgS ; ES}tfeiBr22S22# 



©ft 

m 

A 

#3 






©Int.Cl." 

H 01 L 29/78 
29/52 


I , 36 «!B © « » 

*<7-M0S-FET 
(I) NS*teliPfi«)**#Ilil«>ll®J:PC 

-PETCDY - h & 7 - X & A< 84 X$ & 3 ft * 
ET© K u -f 

-MOS-PETi:*ii'T» 

£ f£ @ £ M & L , A* ^ itlj 2H X t" * * ■> y ^ S © [*i 
-F E T o 

3 , «9l4>3taitttt91 


» ft h y - hmnnto& v ^ :/s>x*)©weir 
® ei -e * * . # 2 El ic -t , » * 1 1* n a ¥ » 

2l^«*I|g« 1 ^ISI^xt' 
^ * *> + A> ® . 3a,3b.3ctixt:^^>-y;ua 
2lcf^fiK$n/iP^x/ua, 4 . a . 4 b , 4 c . 4 d (i 

xf^ + > + ^a2u^fi£*n^N + mm&mT! 

h £ . 5 a . 5 b I* ft ffc *> «J D > & , 6 a . 6 b it # U 
•>'j3^B, 7 SafttJ^S. 8 a, R b(i 

■c * * . t ft. m m *c & it' * m $ t* * r u r © m 

r)O^MOS-FET, Y-h8b£7~X9b 
£ KUOHIl 0 ttH 1 o <Z> # & M 0 S - 
FBT*<J&l£*ft*. El@*e!*2{Sa>#ftMOS 


-F E T >>< & 6* <* ft X W * m iS jjs * ft a< , a 
# % ^7-M0S-FBTIi, *t&afc£lfci?&9 

, I * v :/ ± ic & fc #2 J£ L T P * . 

'<7-MOS-PBTOt>itttt, 
7-X<DN + Mf!S&«4a~4d©!£tn;£, * + > 
* * * IS * B ft £ > ¥9fc£fc»lfc* 

ffl©&!fci:<D&gtfaT** 0 C«>st>iSifi:ttT!$ 

* c -z? , c © » * .© a a k a , fjna&£fc©tt 

£ 'h * < +tl \'£ <fc ^ *«, N ♦ 91 MttJS 4 a- 4 d© 
St * ;Jn * < ** * fc J6 ic U s xk'^ + '>tA'I2i: 

n . * fc * ¥ 9 {* £ # 0 1 ti . x ^ ^ o * x tt 


62-6347^ (2) 

i)< $> * tc A iz % &D9<-*"$C&A<T£tei*. C 

*3g9n*±sa©*tt!fc«*TttSftfcG©T*-o 
T . v - x • Ku-r>BB©»£Eac/Ox^©«« 

tKi^-en'W-MOS-FET^lSPtt 

$ & «* ft , coxfcr^^^^^a^sosonutttt 

©IliMO S - F E T © Y - htv-xH<i»l 

ft M 0 S-FETCD KM >«fiSA<*iifc3Kl5R* 
fttttS^a-MOS-PETK^^t, 


& H £ S a L . ^-PBagExf^^iz + ^JB^F*? 

J£ f£ i* ft T S C t * # t LTV**. 
<Hte#)) 

9 I H(l*JB93®%ttfl|l;:fffc*'<'7-MO S - 
PET©«&»r®ElT?;fe* 0 BEItcfci*T#2Bl 

tl&@-«^fi>tt«U« C ^ t (i 'I l§ t i o 

*^I^Jlci5;<7-MO S -FETIiv & V 
- hT^OSISB i ©«®(c, 

t 5 : t ia o i» i i^^BEinn^. ^tt, 

ft* ffi 31 1 U<f^$n^Sf[l8USigl^^ 
« & © N + HI 2 »< 12 fiK * ft . ^i:N + HI 2 

ffi IE B 1 Mi!i>^(nfi|{ll9 1^fflU, 


^ x 22 a a* x tf * * *> + &m 2 on (* tf s oi» 

9lB3lcatlT^L^J:?{ci2;^«. C <D & Z B 
t>< K U -f ;/««£ 

to * ft * £ ** , »«sst*ec*tti>-fc6t-r* 

tt 16 tc . r9 SB a £ S A* N * JH ic » L <,» © £ ic * 

» * * * J£ A i* *i I* & . 

±aLte(Hia£ J fe«Afc'<7-M0 S - F ETIC 
^ T , * + U 7 tt ; H0l:ia»t^f i 6 l:§ 

y - x £ W # fa lc gfc ft # & , x £ * * ^ + ;t/ 

JB 2 R N * H 1 2 *«oT KU-f Vfllicttti 

C i { , {£ & ft © N + ® 1 2^1.tFM> 


*£ S I ifc ft & C* *: tf> tc , C£>'<7-M0S- 

FET£OONtaK(*t526T(£< $ „ 

JU ± CD & J; i) ^ a> * $ |c / # % (c # $ 

ft o T , * » B J: . ON&KfcTtf**: 
S » tt < , * fc , -JSaSgfe* 
Bt«e<)&&£Wb<Tff*Cfctt<. 0 N & <D 


»fl8B3 62-63472 (3) 

i - lis 2 - x tr * * •> + /ua 

4 a- 4 d»- N + 2» B 

5 a. 5 b- BMt *> 'J => > 81 

6 a s 6 fc- # *J i> V a :/ H 
7-7>U*Sl* 8 a. 8b-Y-mtS 
9 a, 9 b- 7 - X Q & I 0-FUO«S 
I I - m 1 2 - N + * 

ta^A •> + - r ** a; & & 

tt® A # ® ± ^fflft^ 



-349— 


WfflS 62-63-1 72 



—350— 


